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PROBLEM TO BE SOLVED: To expose in a projective way a 
pattern on an original plate to a substrate with a high resolution 
and a predetermined focal depth, by utilizing an inclined incident 
illumination method. 

SOLUTION: Guiding a beam from a light source means 1 to an 
optical integrator 4 via an optical system 3, a pattern on the 
surface of an original plate 7 is illuminated by the beam from the 
outgoing surface of the optical integrator 4 to expose in a 
projective way the pattern to a substrate 9 through a projective 
optical system 8. Hereupon, in the optical system 3, an optical 
element 3b is provided in the position having a pupil relation to the 
incident surface of the optical integrator 4 to obtain by this optical 
element 3b an optical intensity distribution with a predetermined 
value in the central region of the pupil surface of the projective 
optical system 8 and obtain a plurality of optical intensity 
distributions with predetermined values in the equally spaced 
circumferential positions of the periphery of the central region. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The light guide of the flux of light from a light source means is carried out to an optical integrator 
through optical system. The pattern on the Hara plate surface is illuminated by the flux of light from the 
outgoing radiation side of this optical integrator. In case projection exposure of this pattern is carried out on a 
substrate according to projection optics, this optical system has an optical element in the location which has a 
pupil relation to the plane of incidence of this optical integrator. By this optical element on the pupil surface of 
this projection optics The aligner which it has the optical intensity distribution of a value predetermined in the 
central field, is the surrounding hoop direction of this central field, and is characterized by trying to have the 
optical intensity distribution of two or more predetermined values in a location at equal intervals. 
[Claim 2] Said optical element is the aligner of claim 1 characterized by consisting each **** and the vertical 
™f*jf 4 Py^nid-like P rism > 8 pyramid-like prism, or 4 pyramid-like prism of the prism of**** dropping 

[Claim 3] Said optical system is the aligner of claim 1 characterized by having the optical means which can 
change a focal distance. 

[Claim 4] Said optical element is the aligner of claim 1 characterized by the ability to detach and attach more 
freely than the inside of an optical path. 

[Claim 5] The light guide of the flux of light from a light source means is carried out to an optical integrator 
through optical system. The pattern on the Hara plate surface is illuminated by the flux of light from the 
outgoing radiation side of this optical integrator. In case projection exposure of this pattern is carried out on a 
substrate according to projection optics, it has the permeability control means from which permeability differs 
partially near the outgoing radiation side of this optical integrator. By this permeability control means on the 
pupil surface of this projection optics The aligner which it has the optical intensity distribution of a value 
predetermined in the central field, is the surrounding hoop direction of this central field, and is characterized by 
trying to have the optical intensity distribution of two or more predetermined values in a location at equal 
intervals. 

[Claim 6] Said permeability control means is the aligner of claim 5 which is the surrounding hoop direction of a 
central field and is characterized by the permeability of two or more fields having changed to a location at equal 
intervals from a large ND filter compared with the permeability of this central field. 

[Claim 7] Said permeability control means is the aligner of claim 1 characterized by the ability to detach and 
attach more freely than the inside of an optical path. 

[Claim 8] The light guide of the flux of light from a light source means is carried out to an optical integrator 
through optical system. The pattern on the Hara plate surface is illuminated by the flux of light from the 
outgoing radiation side of this optical integrator. In case projection exposure of this pattern is carried out on a 
substrate according to projection optics, it has opening or/and the adjustment means which can control 
permeability for each [ which constitutes this optical integrator near the plane of incidence of this optical 
integrator, or/and the outgoing radiation side ] microlens of every. The aligner which it has the optical intensity 
distribution of a value predetermined in the central field on the pupil surface of this projection optics with this 
adjustment means, is the surrounding hoop direction of this central field, and is characterized by trying to have 
the optical intensity distribution of two or more predetermined values in a location at equal intervals 
[Claim 9] Said adjustment means is the aligner of claim 8 characterized by the ability to detach and attach more 
freely than the inside of an optical path. 
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[Claim 10] The light guide of the flux of light from a light source means is carried out to an optical integrator 
through optical system. The pattern on the Hara plate surface is illuminated by the flux of light from the 
outgoing radiation side of this optical integrator. In case projection exposure of this pattern is carried out on a 
substrate according to projection optics, ahead [ of the plane of incidence of this optical integrator ], it has the 
drawing means of a specific opening configuration. With this diaphragm means on the pupil surface of this 
projection optics The aligner which it has the optical intensity distribution of a value predetermined in the 
central field, is the surrounding hoop direction of this central field, and is characterized by trying to have the 
optical intensity distribution of two or more predetermined values in a location at equal intervals. 
[Claim 11] Said drawing means is the aligner of claim 10 characterized by being movable in the direction of an 
optical axis. 

[Claim 12] Said drawing means is claim 10 or the aligner of 1 1 characterized by the ability to detach and attach 
more freely than the inside of an optical path. 

[Claim 13] Said optical system is claims 5, 6, and 8 or the aligner of 10 characterized by having the optical 
means which can change a focal distance. 

[Claim 14] Said optical system is the aligner of 13 given in any 1 term from claim 1 characterized by trying for 
the luminescence side of said light source means and the plane of incidence of said optical integrator to serve as 
abbreviation conjugation relation. 

[Claim 15] Said optical means is claims 1 and 2 or the aligner of 13 with which a focal distance is characterized 
by other to be [ from which an adjustable zoom lens or an adjustable focal distance differs ] lens systems, and 
being exchangeable. 

[Claim 16] Said light source means is the aligner of 15 given in any 1 term from claim 1 characterized by using 
the extra-high pressure mercury lamp. 

[Claim 17] The manufacture approach of the device characterized by manufacturing the device using the aligner 
of 16 given in any 1 term from claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention carries out the projection imprint of the circuit pattern on 
negatives (henceforth a "reticle"), such as a photo mask illuminated with the exposure light from a light source 
means, and a reticle, on the wafer side which applied the sensitization agent in the so-called stepper who is the 
manufacturing installation of various kinds of devices, such as IC, LSI, CCD, a liquid crystal panel, and the 
magnetic head, concerning the manufacture approach of a device of having used an aligner and it and 
manufactures a device, it is suitable. 
[0002] 

[Description of the Prior Art] In the manufacturing technology of the latest semiconductor device, the attempt 
which changes exposure wavelength into i line from g line, and raises resolution by the exposing method using 
an ultrahigh pressure mercury lamp is performed [ that it is various and ]. Moreover, the method of aiming at 
improvement in resolution is proposed [ that it is various and ] by using the pulsed light of the still shorter 
wavelength represented by excimer laser. 

[0003] There are a raise in NA and short wavelength-ization as a means which makes resolution small as an 
aligner (approach). Although it is inversely proportional to NA with high NA-ization and resolution becomes 
small, the direction of the depth of focus is inversely proportional to the square of NA, and becomes still 
smaller at coincidence. Since the thing with the large depth of focus is desirable, there is a limitation in high 
NA-ization naturally. 

[0004] On the other hand, these people have proposed the projection aligner using the exposure approach and it 
which heightened resolution more by JP,4-267515,A or JP,5-47628,A by changing the optical intensity 
distribution (effective light source distribution) of the zero-order light formed on the pupil surface of changing 
many things, i.e., projection optics, in the lighting to a reticle side top. 

[0005] The lighting proposed by these is called the so-called oblique incidence lighting, and zona-orbicularis 
lighting and 4-fold pole lighting are well known also especially in it. Zona-orbicularis illumination (Annular) It 
has the effective light source configuration of the shape of an anchor ring 1 1 1 as shown in drawing 1 1 R> 1 on 
the pupil surface of projection optics. By cutting the light near the core of the effective light source which does 
not contribute to image formation to thin line breadth using a diaphragm etc., this is the technique which is 
going to raise resolution. Moreover, 4-fold pole lighting has the effective light sources 121-124 of four 
predetermined reinforcement on the pupil surface of projection optics in the location of the circumferencial 
direction which has a predetermined radius centering on an optical axis Sa as shown in drawing 12 . By cutting 
the light of the cruciform field 125 in addition to the light near an effective light source core, the resolution and 
the depth of focus of a pattern of the direction in every direction are raised by leaps and bounds. Generally, in 
almost all cases, the circuit partem of IC or LSI consists of graphic forms which have the side in the direction in 
every direction, and since there are few patterns which have the side in the direction of slant, such illumination 
especially is effective. 
[0006] 

[Problem(s) to be Solved by the Invention] Although deformation illumination (oblique incidence lighting) has 
the description that resolution can be heightened or the depth of focus can also be lengthened comparatively, on 
the other hand, there are the following troubles. 
- The approaching pattern tends to adhere. 
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- The isolated pattern tends to become thin. 

- An illuminance usually falls rather than lighting. 

- The roughness-and-fineness nature and the directivity of a pattern have a limit. Especially 4-fold pole lighting 
has the low resolution of a slanting pattern. 

[0007] In order to solve these troubles, these people have proposed the illumination which forms the effective 
light source similar to gently-sloping 4-fold pole by adding the light of near an effective light source core and a 
cruciform field to effective light source distribution of 4-fold pole lighting to some extent by JP,5-47639,A. 
[0008] Drawing 13 is the ** type Fig. of the configuration of the effective light source at this time, moreover, 
this illumination (it is called "Illumination A" below) is shown in drawing 14 , without generating most faults 
which deformation lighting has - as ~ usually - lighting ~ the depth of focus ~ improving - zona-orbicularis 
lighting and abbreviation - the equivalent depth of focus has been obtained. In addition, in this illumination A, 
as for the illuminance near an effective light source core, the good result is obtained for the location (distance 
from an effective light source core to a peak) of about 35 - 65%, and a peak about sigma0.5-0.6 to the peak 
about 10 to 40% to the optical reinforcement of a peak, as for the illuminance between peaks (illuminance 
between peaks). 

[0009] Using excimer laser as the light source, the illumination A of the point by these people once divided the 
beam of light into two or more beams of light, and uses the incoherent- ized optical system of piling up again. 
[001 0] This invention improves the illumination A of the point by these people further, illuminates 
appropriately the pattern on a reticle side (on 1 negative), aiming at the simplification of the whole illumination- 
light study system, and a deployment of an illumination-light bundle, when a light source means to emit a light 
especially incoherent in an extra-high pressure mercury lamp etc. is use, and aims at offer of the manufacture 
approach of the device using the aligner and it by which high resolving power was acquired easily. 
[0011] 

[Means for Solving the Problem] The aligner of this invention carries out the light guide of the flux of light 
from a light source (1-1) means to an optical integrator through optical system. The pattern on the Hara plate 
surface is illuminated by the flux of light from the outgoing radiation side of this optical integrator. In case 
projection exposure of this pattern is carried out on a substrate according to projection optics, this optical 
system has an optical element in the location which has a pupil relation to the plane of incidence of this optical 
integrator. By this optical element on the pupil surface of this projection optics It has the optical intensity 
distribution of a value predetermined in the central field, and it is the surrounding hoop direction of this central 
field, and is characterized by trying to have the optical intensity distribution of two or more predetermined 
values in a location at equal intervals. 

[0012] It is characterized by the ability to detach and attach [ that said (1-1-1) especially optical element 
consists each **** and the vertical angle of 4 pyramid-like prism, 8 pyramid-like prism, or 4 pyramid-like 
prism of the prism of**** dropping ******, that said (1-1-2) optical system has the optical means which can 
change a focal distance, and ] said (1-1-3) optical element more freely than the inside of an optical path. 
[0013] (1-2) Carry out the light guide of the flux of light from a light source means to an optical integrator 
through optical system. The pattern on the Hara plate surface is illuminated by the flux of light from the 
outgoing radiation side of this optical integrator. In case projection exposure of this pattern is carried out on a 
substrate according to projection optics, it has the permeability control means from which permeability differs 
partially near the outgoing radiation side of this optical integrator. By this permeability control means on the 
pupil surface of this projection optics It has the optical intensity distribution of a value predetermined in the 
central field, and it is the surrounding hoop direction of this central field, and is characterized by trying to have 
the optical intensity distribution of two or more predetermined values in a location at equal intervals. 
[0014] Said (1-2-1) especially permeability control means is the surrounding hoop direction of a central field, 
and it is characterized by the ability to detach and attach [ that the permeability of two or more fields has 
changed to a location at equal intervals from a large ND filter compared with the permeability of this central 
field, and ] said (1-2-2) permeability control means more freely than the inside of an optical path. 
[0015] (1-3) Carry out the light guide of the flux of light from a light source means to an optical integrator 
through optical system. The pattern oh the Hara plate surface is illuminated by the flux of light from the 
outgoing radiation side of this optical integrator. In case projection exposure of this pattern is carried out on a 
substrate according to projection optics, control of opening or/and permeability is possible for each [ which 
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constitutes this optical integrator near the plane of incidence of this optical integrator, or/and the outgoing 
radiation side ] microlens of every. And it has the adjustment means it can insert [ means ] from the inside of an 
optical path, and has the optical intensity distribution of a value predetermined in the central field on the pupil 
surface of this projection optics with this adjustment means, and it is the surrounding hoop direction of this 
central field, and is characterized by trying to have the optical intensity distribution of two or more 
predetermined values in a location at equal intervals. 

[0016] Said especially (1-3-1) adjustment means is characterized by the ability to detach and attach more freely 
than the inside of an optical path. 

[0017] (1-4) Carry out the light guide of the flux of light from a light source means to an optical integrator 
through optical system. The pattern on the Hara plate surface is illuminated by the flux of light from the 
outgoing radiation side of this optical integrator. In case projection exposure of this pattern is carried out on a 
substrate according to projection optics, ahead [ of the plane of incidence of this optical integrator ], it has the 
drawing means of a specific opening configuration. With this diaphragm means on the pupil surface of this 
projection optics It has the optical intensity distribution of a value predetermined in the central field, and it is 
the surrounding hoop direction of this central field, and is characterized by trying to have the optical intensity 
distribution of two or more predetermined values in a location at equal intervals. 

[0018] It is characterized by the ability to detach and attach [ that said (1-4-1) especially drawing means is 
movable in the direction of an optical axis, and ] said (1-4-2) drawing means more freely than the inside of an 
optical path. 

[0019] Moreover, it sets to requirements for configuration (1-1) - (1-4). (1-4-1) said optical system has the 
optical means which can change a focal distance (1-4-2) - said optical system so that the luminescence side of 
said light source means and the plane of incidence of said optical integrator may serve as abbreviation 
conjugation relation carrying out (1-4-3) - other lens systems from which a zoom lens or a focal distance 
adjustable [ optical means / said ] in a focal distance differs, and exchangeable (1-4-4) -- said light source means 
is characterized by using the extra-high pressure mercury lamp etc. 

[0020] The manufacture approach of the device of this invention is characterized by manufacturing using the 

aligner of the requirements for a configuration (2-1) (1-1) - (1-4) any 1 term. 

[0021] 

[Embodiment of the Invention] Drawing 1 is the outline block diagram showing the operation gestalt 1 of the 
aligner of this invention, and is the example applied to the projection mold aligner of the contraction mold 
called the so-called stepper. 

[0022] The light-emitting part la is arranged near the 1st focus of the ellipse mirror 2 by the light source (light 
source means) of the ultrahigh pressure mercury lamp of high brightness with which one in drawing emits 
ultraviolet rays, far ultraviolet rays, etc. It is condensed by the ellipse mirror 2 and the light emitted from the 
light source 1 forms image (light-emitting part image) lb of light-emitting part la in 2-near 2nd focus a of the 
ellipse mirror 2. 

[0023] 3 is optical system, and it has two lens systems, lens system (1st condenser lens) 3a and lens system (2nd 
condenser lens) 3C, and they are carrying out image formation to plane-of-incidence 4a of the optical integrator 
4 through optical element 3b which mentions later light-emitting part image lb formed in 2-near 2nd focus a. 
Optical element 3b consists of 4 pyramid prism it can insert [ prism ] from the inside of an optical path, and is 
deflecting incoming beams in the predetermined direction. 

[0024] It consists of the zoom lens (optical means) adjustable in a focal distance with as exchangeable or lens 
system 3c as the lens system from which the focal distance of that it can insert from the inside of an optical path 
and others differs. Optical system 3 is a injection side and serves as a tele cent rucksack. Optical element 3b is 
located near the pupil surface of optical system 3. 

[0025] Two or more microlenses are arranged two-dimensional, and the optical integrator 4 constitutes them, 
and forms the secondary light source near [ the ] the injection side 4b. 5 is a mirror for optical-path bending. ' 
[0026] 6 is a lens system and is illuminating the reticle (negative) 7 which is the irradiated plane which 
condensed through the mirror 5 and laid the flux of light from injection side 4b of the optical integrator 4 in the 
reticle stage. 

[0027] 8 is projection optics and is carrying out contraction projection on the 9th page (substrate) of the wafer 
which laid the pattern drawn on the reticle 7 in the wafer chuck. With this operation gestalt, the secondary light 
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source near the injection side 4b of the optical integrator 4 is formed near the pupil 8a of projection optics 8 of 
the lens system 6. 

[0028] Moreover, injection side 4b of the optical integrator 4 and the reticle side 7 serve as relation between an 
image and a pupil mutually. The optical intensity distribution on the optical integrator 4 support the intensity- 
distribution property by the include angle of the flux of light on the 7th page of a reticle. 
[0029] So, with this operation gestalt, while changing the prism of optical element 3b into an optical path 
alternatively according to directivity, a resolving line width, etc. of a pattern of a reticle 7, the focal distance of 
lens system 3c is changed if needed. The optical intensity distribution of secondary light source images formed 
in pupil surface 8a of projection optics 8 by this are changed, various oblique incidence lighting is created, and 
**** is performing [ high resolution ] projection exposure. 

[0030] Next, while changing the optical intensity distribution of plane-of-incidence 4a of the optical integrator 4 
by using optical element 3b and lens system 3 c in this operation gestalt, the modification approach of the optical 
intensity distribution of secondary light source images formed in pupil surface 8a of projection optics 8 is 
explained. 

[003 1] In this operation gestalt, it had the effective light source of predetermined reinforcement near the optical- 
axis core on pupil surface 8a of projection optics 8, and centering on the optical axis, as it is the circumferencial 
direction of a predetermined radius and had the effective light source (4-fold pole lighting) of the predetermined 
reinforcement of plurality (four) in two or more locations at equal intervals, the 7th page top of a reticle was 
illuminated, and this has attained Illumination A. 

[0032] In order to obtain Illumination A in this operation gestalt, optical element 3b which changes from 4 
pyramid prism to the location which becomes the relation of a pupil to the optical integrator 4 between the light 
source 1 and the optical integrator 4 was inserted, and while controlling the include angle of a beam of light by 
it, the approach of changing the focal distance of lens system 3c, and adjusting the illumination distribution on 
plane-of-incidence 4a (injection side 3b) of the optical integrator 4 is taken. 

[0033] In this operation gestalt, drawing 2 constitutes optical element 3b prepared between lens system 3a and 
the optical integrator 4, and lens system 3c from a zoom lens or an exchangeable lens system, and is the 
explanatory view of the optical intensity distribution (illumination distribution) formed in plane-of-incidence 4a 
(injection side 4b) of the optical path when changing many things, and the optical integrator 4 in the focal 
distance. 

[0034] With this operation gestalt, the optical intensity distribution of injection side 4b of the optical integrator 
4 are changed, and the optical intensity distribution on pupil surface 8a of the projection optics 8 which has it 
and a conjugation relation are changed. Lens system 3c is making secondary light source images formed in 
injection side 4b of the optical integrator 4 of zooming expand and reduce. 

[0035] Drawing 2 (A) shows the condition of the usual lighting which is not inserting optical element (prism) 
3b. Since plane-of-incidence 4a of the light source 1 and the optical integrator 4 has an abbreviation conjugation 
relation, image formation of the luminance distribution of the light source 1 is carried out as an image on the 
optical integrator 4, and it is illumination distribution as it is. Since the luminance distribution of the light 
source 1 is usually expressed with Gaussian distribution, on the optical integrator 4, the optical intensity 
distribution of the Gaussian distribution configuration which has a peak in a core are acquired. 
[0036] It is shown that drawing 2 (B) can expand or reduce the image of the light source which carried out 
image formation on the optical integrator 4 by adjusting the focal distance of lens system 3c. 
[0037] Drawing 2 (C) shows the condition of having inserted the prism three bl of 4 pyramid configuration in 
the location which will be in the condition of drawing 2 (A) on a pupil to the optical integrator 4. In this 
condition, a beam of light is bent in respect of [ of four-sided pyramids ] each, and four peaks of optical 
reinforcement appear on the optical integrator 4. Also in this case, each peak is carrying out the Gaussian 
distribution configuration like drawing 2 (A). 

[0038] That is, since Susono of each Gaussian distribution has lapped, near an effective light source core and in 
the field between peaks, optical reinforcement is not 0. In such an effective light source configuration, the 
illumination system A is constituted by adjusting the location (distance from the core of a peak) of a peak and a 
main illuminance, and the illuminance between peaks to a suitable value. 

[0039] In this operation gestalt, in order to adjust a main illuminance and the illuminance between peaks, the 
include angle of prism is changed. Drawing 2 (D) shows the condition of having installed the prism three b2 
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with a more small (the height from a base to top-most vertices being low) include angle. If the prism with which 
include angles differ is installed, the include angle at which a beam of light bends will change, and the distance 
of each optical on-the-strength peaks will change (however, the configuration of each peak is abbreviation 
regularity). If it does so, the lap condition of Susono of each peak will change, namely, the illuminance between 
an effective light source core and a peak will also change. For example, since the distance of the peaks of 
intensity distribution has a near direction in the case of drawing 2 R> 2 (D) when drawing 2 (C) is compared 
with drawing 2 (D), the main illuminance and the illuminance between peaks are high. 
[0040] With this operation gestalt, the value of the illuminance between a suitable core and a peak has been 
acquired by arranging the prism of an include angle suitable as an optical element using such a property. 
[0041] Next, in order to adjust the location of a peak, the zoom device of lens system 3c is used. The distance 
from the core of the peak of Gaussian distribution is changed without changing most of a main illuminance and 
the illuminance between peaks by adjusting lens system 3c, as shown in drawing 2 (E). 
[0042] Drawing 2 (F) shows the condition of having used the prism three b3 of the configuration which was 
similar to **** dropping ****** or it in each **** and the vertical angle of 8 pyramid configuration or 4 
pyramid configuration as an optical element. 

[0043] As a configuration of prism, a thing as shown, for example in drawing 3 is mentioned. Even if it uses the 
prism of such a configuration, an illumination system A can be constituted. 

[0044] In this case, like the prism of the above-mentioned 4 pyramid configuration, a main illuminance and the 
illuminance between peaks are not adjusted in the lap condition of Susono of the crest of optical reinforcement, 
but the independent peak other than the four above-mentioned peaks is made in the location between an 
effective light source core and a peak, and it becomes the method which adjusts each illuminance by that 
reinforcement. The beam of light bent in respect of [ of an abbreviation 8 pyramid configuration ] each is 
making each peak. That is, each field of an abbreviation 8-sided pyramid supports the peak of each optical 
reinforcement on the optical integrator 4. And the reinforcement of each peak is decided by the amount of the 
light which passed through the field. In this case, the optical axis of a part and the vertical illumination 
distribution which insert the surface ratio and the prism of each side of prism determine an effective light source 
configuration. 

[0045] With this operation gestalt, the main illuminance and the illuminance between peaks are stored within 
the limits of the suitable value by choosing the prism of a suitable configuration and making into a suitable 
value the quantity of light which passes through the field. 

[0046] The illumination system A which has desired illumination distribution on the pupil surface of projection 
optics consists of these operation gestalten by changing the focal distance of lens system 3c as mentioned 
above, using multiple drill prism, such as prism of 4 pyramid configuration, and 8 pyramid mold prism, as an 
optical element. In addition, since it can insert [ prism / as an optical element in this operation gestalt ] from an 
optical path, it can switch easily [ other illumination for example, usual lighting, zona-orbicularis lighting, 
etc. ]. 

[0047] Moreover, you may make it have a means to move a light source location in the direction of an optical 
axis, as the approach of fine tuning [ sake / even if it used prism, when a desired main illuminance and the 
illuminance between peaks are not obtained ]. Since luminance distribution can be changed and the 
configurations (for example, half- value width etc.) of Gaussian distribution can be changed by moving the light 
source in the direction of an optical axis, a main illuminance and the illuminance between peaks may be 
adjusted by it. 

[0048] Next, the operation gestalt 2 of this invention is explained. The points which constitute the illumination 
system A from this operation gestalt using the permeability control means from which permeability differs 
partially instead of prism compared with the operation gestalt 1 as an optical element differ, and other 
configurations are the same. 

[0049] The ND filter which had the permeability distribution it can insert [ distribution ] from an optical path, 
and from which permeability differs partially immediately after injection side 4b of the optical integrator 4 of 
drawing 1 is arranged, and this constitutes the illumination system A from this operation gestalt. Usually, 
although the illumination distribution on the optical integrator 4 is a Gaussian distribution configuration or a 
uniform configuration, it carries out permeability control to the Gaussian distribution configuration, and is 
making the illumination distribution of an illumination system A. A thing like drawing 4 (B) is used for the 
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permeability distribution configuration of ND filter 41 at this time. 

[0050] The numeric value of drawing 4 (B) expresses permeability (%). Drawing 4 (A) shows the illumination 
distribution of the shape of Gaussian distribution on the optical integrator 4. By using together ND filter 41 
which had permeability distribution like drawing 4 (B) in such illumination distribution, the effective light 
source of illumination distribution like drawing 4 (C) is formed on pupil 8a of projection optics 8. 
[0051] The transparency field of ND filter 41 in this operation gestalt is mainly divided into nine fields, and 
although a configuration which has the permeability of a proper for every field is carried out, permeability may 
change continuously. Moreover, even when the original configuration of the effective light source is not 
Gaussian distribution, it can respond by making permeability distribution of ND filter 41 into another 
configuration. Since it can insert [ filter / this ] from an optical path, the switch with zona-orbicularis lighting, 
other illumination, for example, usual lighting, etc. can be performed easily. Moreover, the part which inserts 
this filter may be just before the plane of incidence of the optical integrator 4. 

[0052] Next, the operation gestalt 3 of this invention is explained. The points which constitute the illumination 
system A using an adjustment means to adjust the diameter of opening and transparency reinforcement to every 
piece [ at least ] of each microlens which constitutes an optical integrator from this operation gestalt instead of 
the prism as an optical element compared with the operation gestalt 1 of drawing 1 differ, and other 
configurations are the same. 

[0053] The optical integrator 4 usually has composition which arranged two or more microlenses 5 1 two- 
dimensional, and combined them, as shown in drawing 5 . An adjustment means adjusts separately the amount 
of the light injected from each microlens 51 which constitutes the optical integrator 4 from this operation 
gestalt, and illumination distribution of the optical integrator 4 whole is made into the configuration of an 
illumination system A as a result. 

[0054] With this operation gestalt, the filter 61 it can insert [ filter ] from an optical path like drawing 6 is 
arranged immediately after injection side 4b of the optical integrator 4 of drawing 1 . The opening area in the 
location which should have four peaks in an illumination system A of the filter 61 of drawing 6 R> 6 is large, 
and the opening area near an effective light source core and in the location between peaks is small. Naturally the 
quantity of light from a large opening area is large, and the quantity of light from a small opening area is small. 
The illumination distribution of an illumination system A has been acquired by equipping with this filter 6 1 on 
the optical integrator 61. 

[0055] Also in this case, no matter the original effective light source configuration may be what configuration, 
the effective light source of an illumination system A can be acquired by adjusting the magnitude of each 
opening area. Not only a rectangle but what kind of configuration is sufficient also as the configuration of 
opening. Since it can insert [ filter / this ] also in [ optical path ] this case, the switch with zona-orbicularis 
lighting, other illumination, for example, usual lighting, etc. can be performed easily. Moreover, ********** 
[ the part which inserts this filter / just before the plane of incidence of an optical integrator ]. 
[0056] Drawing 7 is some important section schematic diagrams of the optical system of the operation gestalt 4 
of this invention. This operation gestalt arranges in four corners as shown in drawing 8 ahead of the optical 
integrator 4 instead of the prism as an optical element the aperture diaphragm 71 which has opening compared 
with the operation gestalt 1 of drawing 1 , the points which constitute the illumination system A differ, and 
other configurations are the same. 

[0057] With this operation gestalt, the aperture diaphragm 71 with a specific opening configuration is arranged 
in the front of the optical integrator 4, and the place which kept its distance to some extent. What has the 
protection-from-light field of a cross-joint form as shown in drawing 8 as a configuration of an aperture 
diaphragm 71 is used. 

[0058] With this operation gestalt, for a while, its distance is kept and an aperture diaphragm 71 is arranged, 
just before being plane-of-incidence 4a of the optical integrator 4. Although the part 72 of a cross-joint form 
will be completely shaded if it places immediately before, the amount of core is also no longer the illuminance 
[ the amount of ] 0 by the light around which it will turn if distance is set and installed for a while. And as it has 
a means to move this aperture diaphragm 7 1 in the direction of an optical axis, an aperture diaphragm is moved 
in the direction of an optical axis, and he is trying to adjust a main illuminance and the illuminance between 
peaks. 

[0059] If it considers as a suitable part to arrange this aperture diaphragm 71, it is near the 2nd focal plane 2a of 
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the ellipse mirror 2. Since 2nd focal plane 2a of an ellipse mirror and plane-of-incidence 4a of the optical 
integrator 4 have an abbreviation conjugation relation, image formation of the image of an aperture diaphragm 
71 put on 2nd focal plane 2a of the ellipse mirror 2 is carried out on the optical integrator 4. Since the image on 
the optical integrator 4 fades when moving an aperture diaphragm 71 in the direction of an optical axis similarly 
at this time, this is adjusting the main illuminance and the illuminance between peaks. 

[0060] In this invention, the approach of each above operation gestalt is used independently, and also it may 
combine mutually, and you may overlap and use. Moreover, with these operation gestalten 1-4, it is applicable 
also like the aligner which used g line and the KrF line other than the aligner which used i line. 
[0061] Next, the operation gestalt of the manufacture approach of a semiconductor device of having used the 
projection aligner which gave [ above-mentioned ] explanation is explained. 

[0062] Drawing 9 shows the flow of manufacture of semiconductor devices (semiconductor chips, such as IC 
and LSI, or a liquid crystal panel, CCD, etc.). 

[0063] The circuit design of a semiconductor device is performed at step 1 (circuit design). The mask in which 
the designed circuit pattern was formed is manufactured at step 2 (mask manufacture). 
[0064] On the other hand, at step 3 (wafer manufacture), a wafer is manufactured using ingredients, such as 
silicon. Step 4 (wafer process) is called a last process, and forms an actual circuit on a wafer with a lithography 
technique using said mask and wafer which were prepared. 

[0065] The following step 5 (assembly) is called a back process, is a process semiconductor-chip-ized using the 
wafer produced by step 4, and includes processes, such as an assembly process (dicing, bonding) and a 
packaging process (chip enclosure). 

[0066] At step 6 (inspection), the check test of the semiconductor device produced at step 5 of operation, an 
endurance test, etc. are inspected. A semiconductor device is completed through such a process and this is 
shipped (step 7). 

[0067] Drawing 10 shows the detailed flow of the above-mentioned wafer process. The front face of a wafer is 
oxidized at step 1 1 (oxidation). An insulator layer is formed in a wafer front face at step 12 (CVD). 
[0068] At step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a wafer. Ion is 
driven into a wafer at step 14 (ion implantation). A sensitization agent is applied to a wafer at step 15 (resist 
processing). At step 16 (exposure), printing exposure of the circuit pattern of a mask is carried out with said 
explained aligner at a wafer. 

[0069] The exposed wafer is developed at step 17 (development). Parts other than the developed resist are 
shaved off at step 18 (etching). The resist which etching ended and became unnecessary is removed at step 19 
(resist exfoliation). A circuit pattern is formed on a wafer by carrying out by repeating these steps multiplex. 
[0070] If the manufacture approach of this operation gestalt is used, the semiconductor device of a high degree 
of integration for which manufacture was difficult can be manufactured easily conventionally. 
[0071] 

[Effect of the Invention] Aiming at the simplification of the whole illumination-light study system, and a 
deployment of an illumination-light bundle, when a light source means to emit incoherent light, such as an 
extra-high pressure mercury lamp, by setting up each element as mentioned above is used according to this 
invention, the pattern on a reticle side (on 1 negative) can be illuminated appropriately, and the manufacture 
approach of the device using the aligner and it by which high resolving power was acquired easily can be 
attained. 

[0072] High resolution and the depth of focus can be raised without generating most troubles by oblique 
incidence lighting especially. 
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H8 a±-C3fc«|cfi^-WifiK:B»f3£©?£a©W3S!)*iS*W 

^o^few^^i L-cfif^©^s©n^^(S]r-^r^ 

so H©tt&&Stc&& (4o) ©BfS?S«©W«l3l6iH (4 
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[003 2] *»Bft»fi8K:*Jl>rjfflMjSA*S4Ktt. 

it>)\,4 1> if I, a ictt b-cmomfcicuz&mic 

4ft«XUXAj:9J-SS:*^^3b*»AU *tlK 
J:-oT7lc®©ftS^flIfflIT-2.<!:StCU>X^3 c ©M* 
Kit £^ A T * X^ ■* tj )l J > -r if V - $ 4 © AM 4 
a (&tfflffi3 b ) ±©Mft^*p^-r5*S*<bor 

[ 0 0 3 3 ] 0 2 ttJf^Q&J&ISKfc^t:. U>X&3 a 
t * Xf- ■< t))V 4 > X U - £ 4 i ©RStefftW i, 

^WiftSSi^X-r -f *JW>XXU-£4©Atfffi4 a 
(#ft£M4b) tc3Bjasti4*3iil«»?& <fltU»M&) © 

[003 4] **JS^SST tt^- Xt=- -f *7;M >f- X U- 
5?4©«tBffi4 b<Dm6&fm*%LZ.~C> ^int^M 

mc$>z>&myt^m8(D&ffi8 a±r©^§ss^*^ 

xTI,>£. U>X5S3 c«X-5>X{Cj;«3:*X7W # 
JlW >r ^ U- * 4 ©!HtHB54 b KJFJj&S *i5 2 yyKj® 

[003 5 )02 (A) tt^SRT- (7'iJXA) 3 b£ 

jfAOT»,>^(,»3i^BBi«©tfc@.?:^orc»4-. ytmi £ 

tf:/?^ #JW>7 u Xu-£4©Af-JE4 att^SM 
&«:&£©-C\ 1 ©»£#;?&#* X^.<;&;W> r- 
y^-*4j;tc«i L/TifS^$n, -e©Si=BBjK^i 

[0036 ] @2 ( B ) « U>Xifc3 c ©:^JEgi£iKI 
[0037 ] 12 (C) tt02 (A) ©tWStit^XX-f 

> f X u - 5 4 &c*f u r mic to 4 ftlgffj 

tt®7-'JXA3 b 1 ^ALfcRM-TO-Cl,^. C© 

im-ctz%Mtfi 4 ^M©^n-en©sr-*f 9 r&tf hti 
"C> * ^;Ui'>7 v i7'u-$4±fcW7t5Sa(Df- 

»4oSW. C©t§-£fc@2 (A) ilslfiltC. 

[ 0 0 3 8 ] Ep-£. S^©*'^^^©|glf(5J±*sm^ 
T t, > £ ©T. W$J3E^.'t'<l>ftifiRC>* b - Pe^MilSCC 
4>3£®S« 0 r C ©<£ 5 toW^ifcJKflgtKtc 

fci^-t. f-i'wfig (b - -d7©^c^e)©!Eii) so* 

[0039] sjE^ESfiJBJBtcfclJr. f«Mb-li 



(5) #H^9 - 2 1 9 3 5 8 
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p^fsa^iiagp-r -sate ^* >j x a©^ a^^{t 5 -a-c u 

02 (D) «J:Dftrg©/h;H> (J^JgM^e.lH.'S 
g-C©it5 Soffit,*) XyXA3 b 2 b/ct*^^ 
OTOS. ftft©Mto£XyXA£I&a^5<h:ft;|£l©#T 

n**5^,fta*5*g{bu. #^af-^iBi±©[E[ii*5^ 
«:to o . En^w2teeig**Siy t t: -^ra©Mgfe^fc.-r 

S. M;Ui02 (C) iI2 (D) ifcifcSTSi. 0 
10 2 (D) ©J#-^©^?Sft»"flJ©b--i7|5l±cr)Sggf*5i5 

[0040] xmrnnmr^zc © <•; *> tottH^-fij/s u 
r. jte^jR^f-iLrjawacftSoxyxASEaairsc 

[oo4i] yac f-^©&a*iiiB-r5&tc«u> 

X^3 c©X-A^1t^^Jfflbrt»-S„ U>X3fi3c* 
D3gBf itcJ:->T02 (E) {C7S-r«t^>(citi,D©fiS 
ft t f - i7 M ©.tr§a^ ti i ^ * ■£ -5. C i to < , if 

20 •5x^-7iT©f-i'©+'i:^6©g§gt*^ts#ri^ <> 
[ o o 4 2 ] 0 2 ( f ) itft^m+t or 8 nmmvt. 
*i > tt 4 ft «ug«©*aia t raft 4ai ara l wgtt. x 
w-en(cffl<HLfcjf$t^©xyxA3 b 3*ffifflLfc«j» 

[0 04 3] ^'JXACBtttLttt. MiLidiastCnv 

b/cj:^to*>©*5-pif?,n2). c©j;^to^tt©x>;x 

A4flEffllyrt>JffiWSAt«jaE-r4C<!:*sr*4. 
[0 04 4] C©»^«. 8}a©4ftjBBtt©3 p yXA 

©<i 5 cc , ^S©Llj©Slf ©fito 0 ^r-^C'flSftS; 

30 o*f-^r H iB.sa4pjgi5-r2,©T-«to< . mnytrntp^Tk 

W->7 pa©eg fc gr/ja© 4 o© t- ^ i »«ij©as: L/ 

ffl if <E>n/c7fefS*5^^ XI, >S. EP^> Bg8ftil©S^© 
IB. *X-r^#;W>r-i/u-£4±Cc*jl,>T, ^"ti 

^n©jfe5sa©t-i»K*nco-ci,»s. -e-urs*©f 
-*©?affi«. ^©ffi^jijgbfc^wa'ci-or^s 

c©j§^. xyXA©sffi©M!itb^x>;XA*# 
at 2>mm ©3few i sit^rsi©ftP.K»-flT*iw^asjBi7v 

40 ^^TTio 

[0045] *iys3i5js-r«ia^jtojfj!t7v©x xa^jm 
o\ ^■©M^jiM-r-STta^ii^tofii'-c-r-sciicj:-, 

-C. ^C^ascVb-- ^P4fli[g*3iWtoffl©S5Hl^{ciR 

[0046] tt±©J; ^ tc-^JS^Sgf tt. 
0 -C 4 ft UUr£K©X y XA •?> 8 Pi mm X XAf©^ ft 
itX>;XA£fflt>. XU>X^3 c©^.*SEgt*^-S 
C £ K. «fc ria^^SEogtgJtT-BFfSOflSa^-f&^W 

■r*jHM»A*»fijEo-ci,»*. ja. -#^iit}BSB«:*jw4 
so L.r©x >; XA«7fesgj; d Jf saoj&gi to -3 r 
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[0 0471 X. 7* 'J t>r fcgfg©* -l>JSg 

if-? Pe8 Pjg#f# 6 tittfr -3 fc t # orx&K ^iH^©^ 

&£) Sr^fbSifSC ^©T. ^4t.CcJ: ,tf 

[0 048] ^«:*^BJCD^JS^2 fCO^TSiBJj-f 

$mm&m-cttmmm i tether, o 
[ o o 4 9 1] xmm&mx-iz* ai(D^7-r-f*;w> 

f if U - * 4 ©St ffiffi 4 b ©ffi»K3fc» «fc «3 »BJ nJUfift 

•5. COi#(DND7 .<Jl/£4 1 ©Sfifi^a^tRtt. 
092. 4 (B) ©<fc5&t)©*ra(,>-Ct>5. 
[0 0 5 0 ] 04 (B) ©StffittjliB^ (%) *3tt>i, 
Tl^S. 04 (A) (*:*:7>.f ^W^t^I — £4± 
©^^^^•^©JfSS^^mLri^. COi^j;! 
SKW&fcEK (B) ©.fcSfcaifi^fijfcf^fcND? 
■/**4 l*0W§-J-4££tCj:iJ, 8JBJ&*JS8©III8 

[0 05 1] *JQ6^SI{C*JW5N D v 4 )\,$ 4 1 ©2 

BW©2jfi$£l$^Tt»SJ:5&^£0r<,>-S;^ SI 

©Bt^X/^^^-C^U^^JSr^-cfc. ND7-f;U 
f 4 1 »iJ©JB««:-r4Ct«:J:or*fi£ 
■r^s. c<d? -/;u*t7lcKJ:»3iflftpj#6-c*s©-c. 

*sfif^{ctT^s. x, e©7 -< ju^^SA-r^^Bffw^- 
-f * ;W> r- i>* u - £ 4 ©AI^MflSttFTcb -oXiiM. 

[0 05 2] 'Xtx:*mfi<Dmffi&M3 ic^xmM-r 
4. *^»J^r«0 l ©SU60.es i tetter, pfe^ 

-* j S:«ifiS-rs&sfc/hu>x©ii>&< i4> i<b nicest 
L-cggps^susssgi^pigp-r ssas^s^fuffl oti 

[005 3] jrzf^A *Jl"i'>-r^lx-^4tt t a^. 



(6) ^Fgg^P 9-2 1 9 358 
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5 l*>6S*ttiSn43fe©fi*3JH^(cj:«jffl*f«:giS 
U iSlgiLr^7"-r^*;H'>-ri'*U-^4^ft©ffl 
B^t*«il?B* A (DfciKlc U T O ■& „ 

[0 054 ] ^jUS^fiSTB. 0 1 ©:*-7" -r •< 
7-^U-^4©l-ftHffi4 b©jSS«:. WUffl 6 ©<fc 5 

6®7^^6 1 tiflg^ACC*jW5 4 "?© f - i7*5$> 

*> tr - * M©tiHK: * sgapsff «7h s < a -r i > s . 

S£L **l>K!Pffiaa>6©3feSfcfc*ce-< . /h§t,^D 
ffiS*»e>©i!c«»^St>. 27;W>7-^L—* 

6 1_BCC©7 <WB1 *^#-rSCiCCJ:i9M^ 

[0 05 5] t©i#^*>. rc©^3^J£tK#£'A,&0 

tt-c^-jt^. S^Pffla©A^5?:Pl^^--sc: ttc± 

20 C©7^;Ujr.tt3fe!S<tOJfffii'5J^r*)-S©-c. ffeOflPJ! 

;u W >T if u- ^©ASffiilmf-c fets^a u„ 
[ 0 0 5 6 ] m 7 t££M!a>%ttj|gAl4 

^•©MSBfgtBSiar&s. ^MffJ^.ttigi ©^tM^Ji 
Kih^r. 3^^-? : <fcLr©yjXA©Rtoi3(c^-7'^ 

^ >-f-y U- £ 4©HlWtcS8 tc^-T J: ^ &4 IS 

30 6. 

[0 0 5 7 ] *^ISfe0.1gr«. *-Jt--< *])\"<^Tif\s 
-%4<Dffijj. *SfigffiHt**si,>fcB»ftc!l^5£©ggpjg 

tt*}#o/cggp^o 7 i ^rieg-rs. gsp^o 7 1 <d& 

KilTtt, EI8tC7n-r«t5a+?:ji?©jl3fe^=l:Wr 

^^©^ffliirLiS. 

[0 05 8 ] *Httt»a8rB. PaPgJiJ 7 1 ^^-^-^ y 
*jU-f '^f-ifu — 5f 4©A8tffi4 a©i£Bu"t , «a< . it> 

jg©sp» 7 2 it^,±i,cmyt jhtusw 'pvmmz 

r«a<a-5 0 *br. c©g3P,^0 7 l ^7fett^[S]K: 
a&^-r^fs^iiAScfc^tLT. iaPiKo^Tttt^isiK: 

[0059] c©ggpi^»3 7 i %isa:-rs©cc®wj:@ 

fifibrB, C©ffeK. tfR3 7-2©Jfr2g05ffi2 a 
©jS^* ft R 5 7 -©^ 2 m*ffi 2ait7'f-( 
U)\>4ls7-ifl<~i?4<D\mm4 a«B§*SM^{C*-2, 
©f. «R5 5-2©Sr2«Ugffi2aCCH*>nfcHPiR 
50 9 7 l©tS«2j-7-r-^ *;l"f>r-yu-*4±tC*Sft$ 
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[0 060] *^K4jt,>r«. &±<D&mtfc&m<Dj5 

[0 06 1 ] yctciSBSSW Ltc&§£&lt8i^zmmLtc 10 

[0 06 2] i9ttf^f;W^ ( I C-^LS I^CD 
tW»^^CCDf) ©S&t© 

* ©assists 5. xfvzf2 (-vxzmm -at 
mi L-fciHi&A * - > L/fcv^ zzmtt & . 

[0 064]-^ (■Jx'MKJi) -Ctt^y 

(■Jx^p-fex) liHJXgiPftfn. mffaffl^L/c^ 20 

[0 0 6 5 ] *X<DXt--> 75 (ffijx) i*^XgiHf« 

ft* v p'lktsis-c* t) , t v -b > 7* >; i§ ( #y ~> 

A) 3?©X*I£$tf. 
[0 066]^f-^'6 (tOE) XteZ.Tvy5X{fm 

a£©t££=&?T£c5. C -5 OfcXfi£IIT^fftx^--l'X 30 

[o 0 6 7 ] m i o«±ia>?i^^n-fex©f^a^7a 

-5r*-T„ *7--y7l 1 (K{fc) T'ti^x/-*©^®^ 
{tS-tfS., 7,7- y 71 2 (CVD) Ttt^x/^EtcJft 

[0068] 7.7- -j 7i 3 (mmnm) x ij^i^ik 

Ti3:'tJx.MK:.i';t>£fr%iAtf,, y?'i5 
(uyxh^m) -ctj^x^ic^s'j^^-r-s,, 
-^'16 ( m.% ) -c w HuieiftB^ o fcg^ggK: j;-,t7 40 

* i' ©niss^- £ - > & \ ^{^^-r & . 

[0069]Xf.7'17 (3HR) -CBWeOfc-Jx^ 
^f^'l 8 (x-^>40 -C«9HSiUfc 

\-Mffi) X\%X--j?-lstfifitA,X^mtt&-,1c.\sV7, b 

J: o T -5 x^itc^atclslSg^- 5? - ft 

[0 07 0] *nsfij&»cDi8e^ffi*fflt>tiK. a»tt 



- 2 1 9 3 5 8 

12 

[0 07 1 ] 

[#PJ1©5»:3I] #ffe§8te<fcft«£U:©«fc5K:&g5g£t8: 

i>Jl>W±L (lBtl:) ©;f£->&jS#ICcMi3l30. iSl.^ 
JB^A^gtc#6ftS«t ^tcUfcS^SSCX-eft* 

ffit>fc?v w ^<JW«ai*ffi*itodE-i-4 c t wit 

[ 0 0 7 2 ] #tc. i4A«KSI3(C«fc-5raS.^*5&<!:^ 
■5. 

[02] mi<D—U7y(Dft3&t*77-j£>)\,J>7-tf 
[0 3] **58CCff43t^JR^0DBiWia 

[@4] *^B^tc^sjSia*$!iia)*a©itti§0 

Ii5] ^^7- -< *JL"Y>7-i/U-^©i^HJni 

[0 6] #^&t<££P)i£^IS©l&HJ3S 

[0 7 ] *^B^©jgJfejg^4 ©ggPfflSSia 

[0 8 ] #$feBj©^Jfejfcjg4 K:^-5>^0 ^©©IfiBJia 

[0 9] *^©7 : ^'-1 , X©SSjt^©>'D-?- + - 

[010] ^^©fv^xcMifcfrffio^n-^* 
- h 

[011] tm&mWteis»ZGWtM{2i<D®fflM 

[012] 4S@flSB^(CfcW^W^7fe^©^H 

[013] MA*fMBJK:*jW«,W5a3fej®^©SiHj0 

[014] mxmmm ic a» h %mm^ t m^ms. &. 
<Dmmm 

1 *iH#a 

2 fjnsv- 

3 

3 a U->X^ 

3b, 3 b 1 . 3b2. 3b3 

3 c 3fc$s^K 

4 ^^U-O^i/u-iJ 

5 57- 

6 b>X^ 

7 (MS) 

8 fBJB#3Sjfc 

9 . Slg (■t/x^) 

4 1 sjomsofai^s 
6 i mm^m 

7 1 
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